Divergent roles of the Drosophila melanogaster globins.
In contrast to long-held assumptions, the gene repertoire of most insects includes hemoglobins. Analyses of the genome of the fruitfly Drosophila melanogaster identified three distinct hemoglobin genes (glob1, glob2, and glob3). While glob1 is predominantly associated with the tracheal system and fat body, glob2 and glob3 are almost exclusively expressed in the testis. The physiological role of globins in Drosophila is uncertain. Here, we studied the functions of the three globins in a cell culture system. Drosophila Schneider 2 (S2) cells were stably transfected with each of the three globins and the empty vector as control. Under hypoxia (1% atmospheric O2), only glob1 overexpression enhanced the activity of mitochondrial oxidases and the ATP content. However, the positive effect of glob1 expression disappeared after 24h hypoxia, suggesting metabolic adaptations of the S2 cells. glob2 and glob3 had no positive effect on hypoxia-survival. After application of oxidative stress by H2O2, glob2 dramatically enhanced the viability of S2 cells. Evaluation of the intracellular localization of the globins using specific antibodies and green fluorescent protein-fusion constructs suggested that glob1 and glob2 most likely reside in the cytoplasm, while glob3 is associated with structures that may represent parts of the intracellular transport machinery. In silico analyses of public RNA-Seq data from different developmental stages provided that glob1 is co-expressed with genes of the aerobic energy metabolism, while glob2 and glob3 expression can be related to spermatogenesis and reproduction. Together, the results indicate divergent functions of the Drosophila globins: glob1 may play a role in the O2-dependent metabolism while glob2 may protect spermatogenesis from reactive oxygen species.